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Notable Scientific Achievements of Latin Americans

BY CHARLES M PEPPER.

AN-AMERICA is something more
than a fleld for trade and
finance. The coming scientific
congress in Washington, which

aims to promote closer relations along
intellectual lines, is apt to show that
it is a fleld both for original investiga-
tion and for actual achlevement. It is
no less so today than when Alexander
von Humboldt =studied it, or when
Darwin made his famous voyage In the
Beagle.

The United States will be host to the
savants who wil! assemble from the
countries south of the Rio Grande, just
as it was host to the financial confer-
ence last May. The State Department
and the Pan-American Unlon will be
the medium through which this hospi-
tality to the pan-American sclentists
will be shown.

The Washington congress Is the se-
quence of the one which was held.at
Sanitago, Chile, in 1808, to which the
United States sent delegates, While it
is in session wvarious other scientific
bodles will be meeting in Washington.
Among these are the International
Congress of Americanists, the Ameri-
can Anthropological Association and
the Archeologist Institute. Joint meet-
ings of the various associations will
be held.

The program of the Pan-American
Scientific Congress is a very compre-
hensive one. It gives occasion to re-
view some of the more notable sclen-
tific achievements of Latin Americans,
and to recall that their learned socie-
tles, in many instances, rank with
those of the United States and of Eu-
rope.

Thepe are national museums in near-
1y all these countries, from Mexico to
the Straits of Magellan. Mexico has
been called the Egypt of the western
hemisphere, and its national museum
i{s not unworthy of comparison with the
Egyptian National Museum at Caliro.
It s one of the few Mexican Institu-
tlons that is not affected by revolution-
ary movements.

All these national museums are filled
with objects illustrating the life of the
native peoples. At Lima, in Peru, for
example, it is possible, from the pot-
tery and other exhibits, to reconstruct
the Inca civilization.

Astronomical observatories also have
been established in_ several of the
countries, including Mexico. Ecuador
has one at Quito, on the equatorial
line, and the Argentine republic has a

DR. FLORENTIO AMEGHINO,
Eminent Argentine anthropelegist.

DR. CARLOS FINLAY,

Cuban physiclan who propounded the
mesquito theory of yellow fever.

famous .one at Cordofa, the anclent
seat of learning. The Harvard ob-
servatory at Ariquipa, in southern
Peru, is so well known that it does
not require description.
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The meeting of the pan-American
scientists in Washington gives occa-
sion to recall some of the personalities
of the various countries who have
achieved international reputation.

Among the best known of these was
Dr. Florentino Ameghino of Argentina.
His investigations into the primitive
life of the Argentine pampas secured
him European recognition at an early
stage of his career, and at the Parls
exposition of 1878 he was awarded the
firat prize for his collection of paleon-
tological, anthropologic and Indian an-
tiquities. His collection of fauna, made
in connection with his brother, added
to his rerutation.

Dr. Ameghino was for several years
profesror of zoology and comparative
anatrinv at Cordofa University., Subse-
qu=itly he bhecame director of [he
National Museum at Buenos Alres.
He was the author of many books. The
best known of these was “The An-
t!!qulty of Man in the River Plate Re-
glon.”

Darwin had noted with great inter-
est the gigantic extincet quadrupeds of
the Argentine pampas, but had drawn
no conclusions from his observations.
Dr. Ameghino, as the result of his own
studies, belleved that this section of
the new world was the original home
of primitive man. European scientists
received his views with respect, but
not with entire conviction, The scien-
tists of the Bmithsonian Institption
also accorded him much praise for his
original investigations, but did not ac-
cept his conclusions. Dr. Ameghino was
a stout controversiallst, however, and
maintained hils views with much vigor.
He died in 1911.

Brasil, the lats Ambassador Nabuco
declared, is an illustrated catalogue of
nature, and it is there that many con-
tributions have been made to science.
The scholarly ambassador said that
the Amaszonian forest revealed to Al-
fred Russell Wallace more than 6500
species of birds, and that the Amazon
river slone presented Agassiz with
more kinds of fish than the Atlantic
ocean zwppeared to contain. )

Brazilian achlevement has not béen
left only to foreign scientists. The
celebrated botanical garden at Rio de
Janeiro, established by the Emperor
Dom Pedro, is filled with the trophies
of native botanists, among them Dr.
Barbosa Rodriguez, who is credited
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with discovering and classifying hun-
dreds of new palm trees. .
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Public health and medical sclence
form a special section in the program
of the Washington congress, with
Gen. W. C. Gorgas of Cuban and Pan-
ama sanitary fame, as chairman.

Brazil has a special interest i{n this
section, for she has always been hos-
pitable to new ideas and has also
shown a marked capacity for medical
and hyglenic organization. More than
a century ago she had a soclety de-
voted especially to medical teaching
and sanitary service. She was among
the,first of the Latin-American coun-
tries to organize a league against
tuberculoals. The Pasteur Institute at
Rio de Janeiro is one of the most
notable instances of Brazilian progres-
siveness and hospitality to medical dis-
coveries.

Yellow fever has been the scourge
of Brazil, as of other tropical coun-
tries. Not even the TUnited States,
from one of whose ports yellow fever
originally was carried to Rio, has been
more advanced In seeking to combat
the scourge than has Brazil.

A bacteriological institute was estab-
lished more than a gquarter of a cen-
tury ago with the special purpose of
making studies in yellow fever. The
later development, following the proof
of the mosquito as the transmitting
agent of the disease, was the Oswaldo
Cruz Institute for experimental pa-
thology, under the direction of Dr.Cruz
himself. This was the outgrowth of a
health division establizshed in 1902. Ad-

vanced research work at this instituts
is supplemented by a very practical
campalgn against mosquitoes and
other disease-breeding insects.

The American military administration
in Cuba and the subsequent work in
Panama, with the high record for effi-
ciency, was paralleled by the effective
work at Rio, SBantoe and other Brasil-
fan ports. This effectiveness radiates
from the Cruz Institute and the person-
ality of the director.

Another Brazilian chapter {n medi-
cal progress under a native Brazilian is
the llttle-known Garden of Serpents—
scientifically the Serotherapic Institute
—at Butauta. The head of this institute
is Dr. Vital Brazil,

*
* K

There are seven hundred acres in this
Garden of Serpents, which lays no claim
to being another Eden. The =special
purpose is to obtain a serum for the
prevention and ‘cure of the effects of
snake bites. The venomous serpents in
the hot and moist forests of Brazil are
comparable to those in Indla.

There are two kinds of rattlesnakes,
scientifically known as bothrops and
croatiols. Each venom requires a spe-
clal antidote or serum. The institute
also provides serums for all snake
bites, and for pest, diphtheria and te-
tanus, which are obtained by the usual
methods. The snakes are kept in small
parks containing dome-shaped shelters.
and surrounded by a wall and ditch.
The serums are from young and sound
horses and asses, which recelve injec-
tions of venom at intervalas of five or
gix days. A year's treatment i re-
quired to produce an effective serum.

About five thousand snakes are handled
each year.

No pan-American scientific congress
in itz medical section and in consider-
ing the subject of yellow fever would
do justice to itmelf {f tribute were not
paid to the memory of Dr. Carloa Juan
Finlay of Cuba. Americans who were
in Cuba during the first year of our
military occupation, when the shadow
of the yellow fever epidemics was con-
stantly over Havana, will forget Dr.
Finlay. The American medical officers
were staggering under grave responsi-
bilities, but they were receptive to new
ideas,

Dr. Finlay believed that the yellow
fever was transmitted by the mosa-
quito, but he had had no opportunity
to demonstrate his belief. His grati-
fication was intense when the American
medical officers began their experi-
ments at Camp Columbia. It was su-
preme when the experiments proved
that the theory was correct, and gen-
erous tribute was paid to him.

Dr. Finlay's theory of the propamga-
tion of yellow fever by mosquitoes was
firat promulgated in a paper read be-
fore the Royal Academy of Havana in
August, 1881. It was something like
the essay of Alfred Russell Wallace
on the “Origin of SBpecies,” which zave
him place with Darwin as co-discov-
erer, although he had no share in the
later work of demonstrating the theory.

»
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Geography and expleration form no
special section In the Pan-American
Scientific Congress, but many chapters
of geographical science have been
written by the pan-Americans them-
selves. There are geographlcal insti-
tutes and societies in the Argentine
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Republic, Brazll, Peru and other coun-
tries, and these societies have been the
inspiration of many explorations and
discoveries.

There is a statue in Lima, Peru, to
Ralmondi, whose work on the geog-
raphy of the Andes was monumental.
Raimondl was of Itallan birth, but his
whole life was spent in Peru. He was
the ploneer geographer of a great sec-
tion of the Andean country. It was he
who In describlng the mineral re-
sources of Bollvia called it a silver ta-
ble with gold legs.

Among living pan-American explor-
ers rank should be accorded to Gen.
Rafael Reyes, former President of Co-
lombia, who, owing to political events
in his own country, is now a resident
of Europe. Gen, Reyes always mod-
estly disclaimed any special sclentifio
value for his explorations, but they
formed a thrilling chapter in South
American adventure.

Before the meeting of the pan-Amer-
ican conference in Mexico in 1901 Gen.
Reyes was in Washington, and in call-
ing on Presidet Roosevelt incidentally
made mention of hls travels through
the Andean Cordilleras and down the
Amazon. Mr. Roosevelt was vastly in-
terested, and at hias suggestion Gen.
Reyes recited some of his experiences
to the pan-American conference to
which he was a delegate. His story
wasg subsequently given permanent rec-
ord In several languages,

In the explorations which so slgnally
interested Col. Roosevelt, Gen. Reves,
with his brothers Henry and Ne=stor
and a small party of Indians, took a
month traversing on foot the Paramos,
or cold solitudes of the Andes, in or-
der to reach Pasto, on the eastern
slope, Then a fortnight was required
to make their way down the slope
through virgin forests peopled by wild
beasts and vipers until they reached
the headwaters of canoe navigation on
the Putumayo, the afMluent of the
Amazon.
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Thelr guides were Mirana Indians

" who never before had seen white men.

These friendly Indians, among whom
the“stone ax is employed and who
have only the implements of primitive
civilization, piloted them to the po!nt
where the cannibal Indlans dwelt. It
took a month to make six hundred
miles on the river to this point.

A well disposed chief of the cannibals
received the party hospitably and in-
vited them to partake of a feast on
the flesh of a rival cannibal tribe.
Under the protection of this chief the
party was enabled to continue its voy-
age down the Putumayeo, undergoing
great hardships, but without molesta-
tion on the part of the tribes.

The Amazon was reached at last and
then Gen. Reyes and his party con-
tinued on to the mouth at Para in
steam vessels, In subsequent explora-
tions Gen. Reyes lost one brother, Henry,

through malignant fever, and the other,
Nestor, fell a victinf to the cannibals.

Recognition of an eminent pan-Amer-
ican scientist in the person of Dr. Fran-
cleco P. Moreno of the Argentine Re-
public has been accorded by the Amer-
ican Geographical SBocliety. The socisty
five or gix years ago presented the
Cullum geographical medal to Dr.
Moreno. Among the few who have
been accorded this medal are Dr. Bven
Hedin; Nansen, the artic explorer; Ad-

MONUMENT TO RAIMONDI,
LIMA,

miral Peary, and the Duke of Abruzzi.
The presentation was made by Minister
Bherrill, and the occasion was a not-
able one In the sclentific annals of
Argentina.

Dr. Moreno was the founder and di-
rector of the La Plata Museum. He
has made notable explorations in the
Andean region and in Patagonia.
Among his discoveries was that of the
remains of a pampan mylodon, or giant
ground sloth, an extinct mammal, at
Lost Hope inlet, in 1897.

The advance made in aeronautics dur-
ing the last few years has not dimmed
the laurels of a notable pan-American
in the person of Santos-Dumont, the
young Brazllian who made the first
public flight with a dirigible balloon
fourteen or fifteen years ago.

*
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Santos-Dumont filled a large space In
the annalg of aeronautics in the period
following 1900, when he maintained
the possibility of conquering alr with
the dirigible as well as with the aero-
plane. He was awarded the Meurthe
prize for his flight around the Eiffel
tower in October, 1801. He also experi-
mented with an aviation machine for
stralght flights. Recently Santos-
Dumont has been engaged In experi-
ments for o monoplane aircraft for
traversing the Andes. |

Another pan-American whose experi-
ments in aeronautice are directed to

THE GEOGRAFPHER OF THE ANDES, AT

PERU.

practical ende [ Senor Gonzalo Mejia
of Columbla. He has designed a hydro-
plane with a special view to its serv-
ice in accelerating navigation on the
Magdalena river, and especially in car-
rying mail.

Anybody who has spent ten or twelve
days making the voyage up the shal-
low Magdalena, with its shifting sands,
in order to get to Bogota, will look
hopefully to the results of Senor Mejia's
experiments, since they promise to
shorten it to three days. Preliminary
tests made on the Hudson recently
seem to give promise of success.

The record of a few sclentific achleve-
ments, such as noted above, gives force
to some of the practical features in-
cluded in the program of the coming
congress, Abstract science is likely to
be in the background and applied
science in the foreground.

The range of topics to be considered
by the different sections of the con-
gress covera agricultural meteorology.
conservation, irrigation, the marketing
of farm products, electrical, sanitary
and transportation engineering, min-
ing, economic geology and applied
chemistry, and transportation, com~|
merce, finance and taxation. Education,
international ana technical, as well as
public education {n democracies, and
international law, are also part of the
program. The Pan-American Institute
of International Law is one of the de-
velopments of the general pan-Ameri-
can movement of recent years, and the
effort will be made formally to inau-
gurate it under the auspices of the
scientific congress.

Travel and Transportation in the Largest of South American Republics

L

BY RAIL TP THE BEAZILIAN MOUNTAINS.

TURING the past few months I
have traveled over the moat
important of the railway sys-
tems of Brazil. I have seen the

best part of the trunk line that goes
from Riv de Janeiro to Montevideo, and
have gone north, west and south over
the roads that radiate from the city of
Sao Paulo. | went from Santos to Sao
Paulo over a line that produces more
revenue per mile than any other on the
western hemisphere.: It is only 124
miles long, but its dividends on its com.
mon stock are 14 per cent, and it pays
& good rate on the preferred stock and
bonds. That railway is one of the best
managed In all South America There
are few roads better hullt, and few that
have cost so much or paid so well. The
Hine I3 & broad gauge, and its average
eost, Including the terminals, has been
more thar $150,005 per mile. The gross

fncome now approximates $40,000 a
mile, and the trafMc Is bound to in-
crease.

The Bantos-Sao Paulo road is the
great coffee chute from the plantations
to the sea. Along the Atlantic shores
of Brazil runt a range of mountains
two or three thousand feet high. Back
of these mountains are great plateaus,
the products of which have to be carrled
down to the seacoast. It Is only here
and there that there are passes in the
mountaine, and {2 |ls where those passes
oecur that the chief rallrouds are. They
have been bullt from the ports to the
interior to carry out the crops. This
was the reason for the Bao Paulo rall-
way. It was to take the coffee down
mﬂl mﬂlur;, uu; t?‘dn{. lnwhnturc“. it

rhaps half of all the coffee
consumed g; the world.

During the past season the road has

been carrying from ten to twelve mil-
lion pounds of coffee a day, and that
down grades that render ordinary rall-
roading out of the question. The drop
from the plateau to the sea is about
2,000 feet, and the most of this drop
occurs within a distance of less than
six miles. It Is only on the plateaus
and coast levels that ordinary loco-
motives and ordinary trains can be
used. The great climb is made in cars
that run on cables from station to sta-
tion much like the old cable street
railways of the United States.

1 tock the train at Santos and was
carried over a flat plain to the foot of
the mountains, where the cars were at-
tached to the cables. We crossed a
steep ascent over four planes of equal
length, the gradients being of & or 10
per cent to the milee. When we arrived
uat the mountains the locomotive was
taken off and the cars hauled up by a
rope consisting of six stranda of steel
wile wrapped about a hemp cord. This
rope was supported and guided by
small wheels placed between the rajls,
and it was moved by engines at the
several stations. Behind our train was
1 special locomotive to prevent our
speedy descent {f the wire ropes should
fail, and there we:'» brakes, automatic
and otherwise, that gave us additional
security. There were engine houses at
the four stations and a ear house at the
bottom. I asked as to the maximum
welight of the trains that were hauled
up the Incline and was told that it
was about 145 tons. The usual train
consists of six cars. These weigh 114
tons and the locomotive brake weighs
thirty-one tons. The time taken on the
incline is elght minutes, and the ordi-
nary day's service provides for about
5,000 tons up an own. The road is
now double tracked and there are plans
for making a new road along the same
route.

I venture there is no American trunk
line that has better improvements than
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RANK G. CARPENTER Tells of the Great Ceffee Chute to Santos—Strange Features
of Travel in the Tropical Mountains—On the Government Railroads of Brazil—A Big
Company Managed by Americans—In the Heart of the Amazon Valley. '

the Sao Paulo railway, and none which
has cost so much in such a short dis-
tance. The grade is so0 steep and the
rainfall so heavy that the roadway has
been lined with drains and gutters from
bottom to top. The gutters are of brick,
and they are as beautifully constructed
as those of a city park. The bricks are
covered with tar to prevent the vege-
tation from springing up between them.
The concrete work is equal to that of
the Panama canal. In places the
streams, flowing down the mountains,
are carried under the track in pipes or
in open work cf concrete; and here and
there long terraces of stone uphold
the embankments. The culverts are as
well finished s though they were in
the streets of a city, and there are
abutments and waterspouts that look
as though they were made by a sculp-
tor.
-
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The terminals of the road are of the
same nature. The statlon at Sao Paulo
is one of the finest in South America.
The cars are finished like the Full-
mang of the United States, #nd the en-
gines are polished as though they
were jewels.

The ride over the Sao Paulo railway
is through some of the most beautiful
scenery of the troplcs. Leaving San-
tos on the way to the mountains, you
pass through a dense jungle of veg-

etation like that at the foot of the
Himalayas. Everything is intensely
tropical. The woods are s0 thick that

you cannot ses more than twenty feet

from the track. Here and there tall
palms rise ahove the other growth,
and there are trees loaded with orchids
of many varleties. The orchids seem
to choose the dead trees as their
homes. They wrap themselves around
the gray limbs and make them green
agaln. The same conditions obtain all
the way up the mountains. On my
way I saw millions of orchide and I
could have gotten a wagon load at any
stop within a few yards of the track.
They were free and I could have had
all I wished for the asking. Some of
the trees arns bent down with the
welght of the orchids. The trunks and
branches are gound together with
creepers and vines.

I went from Sao Paulo to Rio de
Janeiro over the Central rallway of
BErazil. This road is owned by the
federal government. It {s about 1,200
miles long, and it carries over 25,000,-
000 passengers a year. It goes north-
ward frem the capital up the Rlo Sao
Francisco to Pirapora, a distance of
about 600 miles, and from Rlo south-
ward to Bae J’aulo, forming the trunk
line between the two chief cities of
the republic.

The distance from Sao Paulo to Rlo
is about as far as from New York to
Washington, und the trip takes twice
as long and costs twice as much. Leav-
ing S8ao Paulo you travel g1l the way
through the highlands. You pass
through beautiful valleys spotted with
trees, and in places the scenery is not
unlike the rcolling parts of Ohio and
Pennsylvania, In the distance the
trees look much like ours, but when
you come clogser you see palms and
bamboos and other tropical growth.

The more level land is devoted to
farming. Here there are fenced flelds
with gates leading into them. The
farmhouses are or brick covered with
stucco. They are mostly small, thoss
of the common people being of only one
story and not more than fifteen feet
square. There are many ant hilis. At
first you think they are hillocks, made
in the course of cultivation. They rise

to a height of two and three feet and
are often as regular as though they
were made with the plow and the hoe.

Now and then the rallway crosses a
coffee plantation. The trees cover the
sides of the hills; their leaves are of
such a bright green that they seem to
be varnished. The plants grow well
and produce abundantl

That part of Brazil
The road crosses many streams. The
air is full of moisture, and clouds hang
low over the mountains and nestle in
the laps of the hills. The scenery is
beautiful.

Much of the country is devoted to
pasture, and cattle and mules are seen
feeding in grass that tickles their bel-
lies. There are great flelds of corn, and
now and then one of grain where the
shocks stand up as in the states at
harvest time. The town houses have
gardens surrounding them. There are
orchards of oranges and lemons as
well as of peaches and pears.

Along the track you pass now and
then clumps of bamboo. There are oft-
en flowering trees near the stations.
The crowde that corie to the traine are
typically Brazilian. They are dark-
faced and sallow. BSome are negroes,
and on the whole the crowd is not un-
like that at any depot in our southern
states, The most of the people dress in
white cotton.

The travel is comfortable. Much of
the rolling stock comes from our coun-
try, and the cars have their seats on
both sides of aisles like our cars at
home. The entrances are at the ends,
and there is often a washroom in the
middle. The engines are Baldwins im-
ported from Philadelphia. On the train
toe Rio my conductor was & negro as
black as any you will find in the Kongo.

f; well watered. -

He spoke English as well as Portu-
Buese, and was very polite.

My ticket from Rio to Bao Paulo cost
me over 4 cents a mile. The amount
was over 32,000 reis, or a little less
than $10. This did not include my
sleaper or baggage. The sleeping car
ratec are about $6 per night, and my
trunk, which weighed 1560 pounds, was
charged for at the rate of §6. No bag-
gage is carrled free in Brazil. We had
our meals on the train. They were
served table d'hote style, at $1.33 a
plate, with an extra price for hard
drinks. At most of the stations are
restaurants, and at almost every stop
coffee is served. The coffee comes in
cups the size of half an .egg shell, Each
cup costs Z cents.

”
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Brazil is one of the great rallway
countries of the future. Its territory
is greater than the United States prop-

er, and it has far more good land in
proportion to its size, Acre for acre,
it will produce more food than the
United States, and, cultivated inten-
sively, it could feed and clothe the
whole world. Nevertheless, it has only
about 18,000 miles of railways in opera-
tion, and something like 2,000 more in
projection or construction. It has not
one-twelfth as much track as we have,
and it is at the beginning of its rail-
WAY era.

The United States Is already grid-
ironed with tracks, and we have, all
told, a mileage of about 250,000, It
would girdle the world about ten timeas.
Our first road was built In 1830, and
the first one in Brastl was not opened
to traffic until twenty years later. The
most of the railways of Brazil have

been constructed within the past ten
years, and from now on\they will rap-
idly grow. At the time the European
war broke out there were a number
of new iines under way that have since
been stopped for.lack of funds.

In 1913, Brazil bought about §9,000,000
worth of freight cars of the United
States and Europe. Last year she
bought only $1,000,000 worth, and this
vear her purchases will be practicaily
nothing. She imported $11,000,000 worth
of steel ralls in 1514, and she is now
buying none. Some of her large enter-
prises, for instance, the Brazil Railway
Company, have gone into the hands of
receivers, and it will need the advent
of peace abroad to rejuvenate the era
of railroad construction.

At the close of the war the roads will
be pushed just as rapidly as money can
be found to pay for the construction.
Until now the capital for the public
works of this continent has come from
Europe. A large part has been from
England, and another large part from
Franee and Belgium. The Sao Paulo
road, of which I have written, is owned
in London, and the Brazil Rallway Com-
pany, although it is managed by citi-
zens of the United States, depends al-
most entirely upon Franco-Belgian
capital. This company has a capital of
$50,000,000. It is incorporated in the
state of Malne. The Germans own a
short railroad in Santa Catharina, and
the roads operating In the central
states have been finenced for the most
part by Brazilians.

As it is now, the government owns
or leases about 7,000 miles of the pres-
ent system, and many of the other
roads have been bullt by the aid of
liberal concessions. In some cases the
government guarantees an interest on

3 BAO PAULO RAILWAY

THE GREAT COFFEE CHUTE TO SANTOS. THIS IS THE BEST PAYING
RAILROAD IN SOUTH AMERICA.

bonds issued for constructing the lines,
and in others it gives also concessions
of lands. The Brazil Railway Company
has recelved a grant of some millions
of acres toward the construction of
new lines in southern Brazil, and it
has now under lease or in actual own-
ership more than a half million acres
of forests, six milllon acres of poseible
farmes and more than eight million
acres sald to be excellent pasture.

Perhaps the. most interesting of the
properties associated with the Brazil
Railway Company is the Madeira and
Mamore railway. This road is located
far In the backwoods of Brazil. It is
situated  thousands of miles up the
Amazon, In the heart of a wilderness
that produces a large part of the rub-
ber of the world. It is only 226 miles
long, but its location is such that it
opens up thousands of miles of river
navigation. It goes around the falls of
the Madeira river, ihto which flow the
three mighty streams known as the
Mamore, Beni and the Madre de Dios,
all of which originate on the eastern
slopes of the Andes, and are navigable
for long distances above the falls.

In the past the cargoes have been
carried over the falls in large boats
manned by crews of fifteen men each,
but the waters are so rough that many
lives and much freight have been an-
nually lost. The railway will carry
passengers and freight around the falls
and will thus give a new outlet from
the Andes to the Atlantic. This will

benefit not only Bollvia, but Matto
Grosso as well. The boats will go
from the falls down the Madelra river
into the Amazon, and thence a thousand
miles down the Amazon oiut to the sea.

This road is now completed, and its
earnings in 1913 were more than $1,-
700,000, although it, llke the parent
road, is in the hands of £ receiver to-
day The Brazil Railway Company has
erected hospitals in connection with
the construction, and they have had a
large number of American doctors In
attendance.

At the beginning of the work about
60 per cent of the laborers were taken
down with fever, but toward the end
the average sickness was reduced to
less than § per cent, and 4 new regime
of tropical sanitation was Inaugurated.

The government is anxious to extend
the road from its southern terminus to
Liberalta on the Benl river, and thus
open a trade route of great importancas
to Bolivia. The latter republic has
authorized the building of a rallway
from {ts capital at La Paz to some
puint on the Beni, and the two roads
will give an eastern outlet for the
trade of the high plateau of the Andes,

Bolivia has other plans for the build-
ing of rallroads through its eastern
territory, which in union with those of
Brazil will result in opening up the
vast undeveloped and to & large ex-
tent unexplored country that borders
the Andes from Argentina to Colom

FRANK G. CARPENTER.




